Territorial animals must be able to express social aggression or avoidance in a manner 15 appropriate to spatial context and dominance status. Recent studies indicate that the 16 ventromedial hypothalamus controls both innate aggression and avoidance, suggesting that it 17 may encode an internal state of threat common to both behaviors. Here we used single unit in 18 vivo calcium microendoscopy to identify neurons in the mouse ventromedial hypothalamus 19 encoding social threat. Threat neurons were activated during social defeat as well as when the 20 animal performed risk assessment. Unexpectedly, threat neurons were also activate in the 21 chamber where the animal had been previously defeated and a distinct set of neurons emerged 22 that were active in its home chamber, demonstrating the dynamic encoding of spatial context 23 in the hypothalamus. Ensemble analysis of neural activity showed that social defeat induced a 24 change in the encoding of social information and optogenetic activation of ventromedial 25 hypothalamus neurons was able to elicit avoidance after, but not before social defeat, 26 demonstrating a functional reorganization of the pathway by social experience. These findings 27 reveal how instinctive behavior circuits in the hypothalamus dynamically encode spatial and 28 sensory cues to drive adaptive social behaviors.
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